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Prepara t ions  of total RNA obtained f rom Rous fowl s a rcoma  possessed  infective activity 
which was not inhibited by ribonuclease,  desoxyribonuclease,  or  specific ant iserum against 
the virus.  RNA isolated f rom Rous virus concentrated by ul t ra  centrifugation was biolog- 
ically inactive.  

Pur i f ied  nucleic acids of many small  v i ruses  of animals pos se s s  infective proper t ies .  Meanwhile, 
a t tempts to isolate  infective nucleic acid f rom v i ruses  with more  complex organizat ion are  frequently 
unsuccessful .  In some cases,  however,  infective nucleic acid has been obtained f rom such vi ruses ,  notably 
f rom influenza [2, 3, 6, 11-13] and Sendai [10] vi ruses .  

In the investigation descr ibed below, infective activity of Rous virus RNA and also of total RNA f rom 
a ~ m o r  induced by this virus was studied. 

E X P E R I M E N T A L  M E T H O D  

Rous sa rcoma  virus  of s t ra ins  Schmidt-Ruppin and D-5 was used as the culture fluid f rom an in- 
fected culture of chick embryonic  cells. The virus  was concentrated by centrifugation at 30,000 g (at the 
upper  mark  on the 40 ro to r  of a Spinco L-50 ultracentrifuge).  The virus content in the result ing material ,  
when t i t rated on the basis  of t ransformat ion  plaques in a culture of chick embryonic  cells,  was 10G's-10 L5 
PFU/ml .  

RNA was isolated direct ly  f rom concentrated Rous virus  or  f rom t issues of a s a r coma  induced by this 
v i rus  in a fowl. For  this purpose the phenol-detergent  method [1, 5] was used, for it yields an RNA in the 
most  native state and of the highest  degree of purity.  RNA isolated f rom the tumor  by this method is total. 
Since this p rocedure  includes t rea tment  of the RNA prepara t ions  with desoxyribonuclease,  when used on 
such objects as brain, spleen, l iver ,  and connective t issue,  it enabled all DNA to be removed f rom the RNA 
preparat ions .  On the other  hand, when RNA was isolated f rom Rous sarcoma,  even after two 30-rain t r e a t -  
ments with desoxyribonuclease,  not all DNA could be removed f rom the preparat ions .  

The infective activity of the RNA was studied by adding it in a dose of 10-50 p g / m l  to a culture of 
chick embryonic  cells  and then testing theoncogen ic  activity of the experimental  cultures on chickens. 
In addition, RNA prepara t ions  were tested immediately after they were obtained for their  oncogenic activity 
on chickens, newborn Syrian hams te r s ,  and BALB/c  mice by subcutaneous injection of the isolated RNA in 
a dose of 0.2 rag. The vi rus  and induced RNA were identified by the neutral izat ion tes t  in a culture of chick 
embryonic  cells,  using immune s t ra in-spec i f ic  rabbit  sera.  

In control  experiments  RNA was incubated with r ibonuclease,  taken in a concentrat ion of 30 ~ g / m l  
for  30 rain at 37 ~ To exclude the p resence  of intact virus par t ic les  in the tes t  material ,  all RNA p r e p a r a -  
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TABLE 1. Detect ion of Infect ive Activi ty of Total  RNA Isolated f rom Rous Fowl Sa rcoma  

Strain of  v i rus  used 
to induce t umor  

Schmidt-Ruppin 

D-5 

Incubation of RNA with 
r ibonuclease  before  
addition to cul ture  

+ 

§ 

m 

Tes t  for  p r e s e n c e  of infect ive v i ru s  
in cul ture 

t r ans fo rma t ion  oncogenic act ivi ty 
plaques in cul ture  on chickens 

6/9 
9/10 
6/10 
5/10 

13/14 
15/15 
10/16 
8/15 

Ability of v i rus  to be  
neutra l ized by s t r a in -  
specif ic  an t i s e rum 

Note. Aggrega ted  data of two expe r imen t s  given in table .  N u m e r a t o r  shows number  of cu l tures  with t r a n s -  
fo rmat ion  plaques or  of chickens with tumor ;  denominator  gives total number  of cu l tures  or  chickens used 
in expe r imen t s .  

t ions were  added mixed (1:1) with a 1:40 dilution of heated (1 h at 60 ~ s t r a in - spec i f i c  an t i se rum,  
capable  of neutra l iz ing in this dilution about 103 P F U / m l  of native Rous s a r c o m a  v i rus .  

R E S U L T S  

RNA prepa ra t ions  obtained f rom concentra ted  Rous v i rus  p o s s e s s e d  no infect ive p rope r t i e s .  Total  
RNA isola ted f r o m  tumor  t i s sue  l ikewise  p o s s e s s e d  no oncogenie act ivi ty  when injected into chickens,  
h a m s t e r s ,  and mice .  Meanwhile, a f t e r  t r e a t m e n t  of a monolayer  of chick embryonic  cel ls  with total  RNA 
f r o m  Rous s a r c o m a  in culture,  t r ans fo rma t ion  plaques typical  of Rous s a r c o m a  v i rus  appeared  a f t e r  8-12 
days .  The cul ture  fluid and ce l l s  of these  cul tures  contained no rma l  infect ive v i rus  pa r t i c l e s ,  as shown by 
the poss ib i l i ty  of inducing t um or s  in chickens by this mate r ia l ,  of subculturing the infect ive mate r ia l ,  and 
by the ability of a s t r a in - spec i f i c  an t i s e rum to neut ra l ize  the newly synthes ized v i rus  (Table 1}. 

The fact  was noted that  pre incubat ion of the t es t  RNA with r ibonuclease  before  i ts  addition to the cul-  
ture did not cause  the p repa ra t ion  to lose i ts  infect ive activity.  Since RNA of Rous v i rus  is sens i t ive  to the 
des t ruc t ive  action of this enzyme [14], these  resu l t s  were  evidence that  in these  expe r imen t s  it  was not the 
act ivi ty of RNA of Rous v i rus  i t se l f  that Was revealed.  The effect  obse rved  l ikewise could not be associa ted  
with the p r e s e n c e  of intact  v i rus  pa r t i c l e s  in the t e s t  ma te r ia l .  This was ruled out, f i r s t ,  by the fact  that 
the p repa ra t ion  was injected together  with an t i se rum against  the v i rus  and, second, by the technique used 
to p r e p a r e  RNA f rom the cell  homogenate,  during which the homogenate  was t r ea ted  ten t imes  with phenol 
and subsequently the RNA was reprec ip i t a ted  twice or  th ree  t imes  with ethyl alcohol. Judging f r o m  data in 
the l i t e ra tu re  [8], this  method of isolat ion of nucleic acid re l iab ly  f r ees  the resul t ing ma te r i a l  f r o m  intact  
v i rus  pa r t i c l e s .  

Most probably  the biological  act ivi ty of the tes ted  p repa ra t ions  was due to the i r  content of a r ep l i ca -  
tive f o r m  of RNA, which is known to p o s s e s s  infect ive p r o p e r t i e s  and, at the same  t ime,  to be r e s i s t an t  to 
the hydrolyt ic  action of r ibonuclease  [7]. However,  no r epor t  could be  found in the l i t e r a tu r e  regard ing  the 
format ion  of a repl ica t ive  f o r m  of RNA in cells infected with Rous v i rus .  

Since reproduct ion  of Rous v i rus  evidently must  involve the synthes is  of a new DNA templa te  in the 
cell,  and be d i rec t ly  dependent on i ts  functions [16], the biological  act ivi ty of the tes ted  p repa ra t ions  could 
be due to the p r e s e n c e  of this DNA in them ( t races  of DNA, as was pointed out i n t h e  sect ion "Exper imen ta l  
Method," were  always p r e s e n t  in the p repa ra t ions  despi te  the i r  repeated  t r ea tmen t  with desoxyr ibonuclease) .  

It is also v e r y  poss ib le  that  the obse rved  effect  could be  due to the p r e sence  of RNA-DNA hybrids  in 
the t es ted  p repa ra t ions ,  for  these  also a r e  r e s i s t an t  to the action of r ibonuclease  [15]. 

The exper imen t s  thus demons t ra t ed  the infective act ivi ty of total  RNA p repa ra t ions  obtained f rom 
Rous fowl s a r coma .  Poss ib le  causes  of the infectivi ty of the p repa ra t ions  could be that  they contain a 
rep l ica t ive  fo rm of RNA, a v i rus  DNA templa te  which was not r emoved  during t r e a t m e n t  of the cell  homo-  
genate, or  biological ly active RNA-DNA hybrids.  The infective act ivi ty of RNA f r o m  Rous v i rus  i t se l f  
could thus be detected. 

According to one r epo r t  in the l i t e r a tu r e  [4], an a t tempt  to obtain infect ive RNA f rom Rous s a r c o m a  
was unsuccessful :  this worker  i so la ted  RNA f r o m  a ce l l - f r ee  t umor  homogenat  e by t rea t ing  it with acid 
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phenol without detergent ,  and he then tes ted  the resul t ing  RNA on animals .  After  injection of RNA isola ted  
by this method into chick em bryos ,  some  of the e m b r y o s  died [9]. This was assoc ia ted  with infect ive 
act ivi ty  of  the " tumor"  RNA, although no specif ic  les ions,  in the f o r m  of plaques on the chor ioal lantoic  
m e m b r a n e ,  were  found in these  invest igat ions.  When cul tures  of chick f ib roblas t s  were  t r ea t ed  with RNA 
isola ted f r o m  Rous s a r c o m a  ~rith neut ra l  hot phenol, s o m e t i m e s  changes were  obse rved  which were  s i m i l a r  
to those  caused by the v i rus  [17]. However,  no act ive Rous v i rus  could be  d i scovered  in these  cul tures .  

The pos i t ive  r e su l t s  of i sola t ion of infect ive RNA f r o m  Rous s a r c o m a  in the p r e sen t  expe r imen t s  can 
pe rhaps  be explained by the fact  that  whole t umor  homogenate  was used for  p repa ra t ion  of the RNA and was 
t r ea t ed  by alkal if ied phenol with detergent .  By this  method, p r epa ra t i ons  containing all types of cell  nucleic 
acids could be obtained. The final condition for  success fu l  detect ion of infect ive act ivi ty of the p r epa ra t i ons  
was that  they were  t es ted  in t i s sue  cul tures  of chick embryonic  cel ls ,  with subsequent  tes t ing of the onco-  
genici ty of the cul tures  on chickens.  
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